Introduction investigation into the genetic determinants of EH. Studies of populations, families and twins suggest
A previous study in a heterogeneous urban Eurothat the aetiology of essential hypertension (EH) pean black population found no association between may have a significant genetic contribution. [1] [2] [3] [4] [5] The the ANP locus and EH. 16 Accordingly, we sought to continuous distribution of blood pressure (BP) in determine whether there was any association several populations implies that EH may be polybetween polymorphisms at the ANP locus and EH genic and does not follow simple mendelian modes in a homogenous black population from St Vincent of inheritance. [6] [7] [8] However, the number and kind of and the Grenadines. genes involved in the pathogenesis of EH remain unknown.
EH appears to be associated with an inherited dif-
Subjects and methods
ficulty in salt excretion. 9 This difficulty seems to be Volunteers comparatively marked in people of African ancestry who also appear to be more sensitive to the BP raisFollowing ethical approval, 147 hypertensive and ing effects of salt. 10 The genetic defects in salt reg-141 normotensive subjects were identified through ulating systems which play a role in the aetiology the Kingstown General Hospital and General Pracof EH may therefore cluster in certain African poputices of St Vincent and the Grenadines. All the sublations.
jects were adults with both parents and all grandAtrial natriuretic peptide (ANP) may influence BP parents of African origin. BP measurements were regulation through enhancing urinary sodium and done according to the British Hypertension Society water excetion, relaxation of vascular smooth musrecommendations. 17 The hypertensive subjects had cle, increased transfer of fluid into the extracellular begun to have high BP before the age of 60 years compartment and antagonism of actions of the and diastolic BP (DBP) above 95 mm Hg on two renin-angiotensin-aldosterone system (RAAS) and occasions, or were on antihypertensive therapy with noradrenaline.
11-13 Animal models of hypertension documented DBP greater than 95 mm Hg. Hypertensuggest the possibility that in salt-sensitive persons, sive subjects also had a positive family history of certain variants of the ANP receptor and perhaps EH. Documented parental or sibling hypertension ANP itself may predispose to EH. ine clearance (enzymatic) above 1.34 mL/s/m 2 (for males) and 1.20 mL/s/m 2 (for females) were also cantly (P Ͻ 0.0001) older and had significantly (P Ͻ 0.0001) greater body mass index (BMI) than the excluded. The normotensive subjects had DBPs below 85 mm Hg on two occasions and a negative normotensive subjects. The hypertensive men and women were older and had greater BMI compared family history of hypertension and diabetes. Normotensive subjects with a documented history of parwith the normotensive men and women. Within the hypertensive group, the females though younger ental or sibling hypertension were excluded. A randomly selected population-based control group of (P = 0.7351), had significantly greater (P = 0.0473) BMI. This was also the case in the normotensive 67 black Vincentians was identified to provide baseline data. All subjects were interviewed, their subjects. In the hypertensives, 88% of the subjects were 45 years old or above; 67% of the normotenweights and heights measured and a 30 mL venous blood sample was collected into tubes containing sives were 45 years or above. The population-based control group had a mean age (42.9 ± 15.86) which potassium EDTA from each one: 10 mL of this was centrifuged and the plasma transferred into fresh was below the mean ages of both the hypertensive and normotensive subjects. The males and females tubes for creatinine estimation. The rest of the sample was transported frozen and stored at −70°C until in the population-based control group had no statistically significant differences in their ages DNA was isolated and analyzed.
(P = 0.1124), systolic BPs (SBP) (P = 0.1860), DBPs (P = 1184) and body mass indices (P = 0.5938). Laboratory DNA purification and Southern analysis were carried out according to published procedures. 18 A Genetic data purified and radiolabelled DNA insert corresponding to a 1.0 kb human ANP genomic BamH1/EcoR1
The following RFLP allele sizes were detected; 12 kb fragment subcloned in pBR327 plasmid was used for (allele 1) and 10 kb (allele 2) with Bgl1 DNA digeshybridization. 18 Creatinine was determined comtions, and 6.2 kb (allele 1) and 4.1 kb (allele 2) with mercially.
Xho1 digestions. For both Bgl1 and Xho1 alleles, the genotype frequencies were comparable to those of a Statistical analysis population in Hardy-Weinberg equilibrium. Anthropometric data of the hypertensive, normotensive and population-based control groups were Bgl1 polymorphism: In hypertensive and normoexpressed as mean ± standard deviation and comtensive groups as well as in the population-based pared using the unpaired Student's t-test. For each control group, the smaller 10 kb (B 2 ) allele was the biallelic RFLP, genotype frequencies and their dismore frequent and the proportion of the alleles in tributions between the hypertensive and normotensthe three groups were similar. The results of the ive subjects were compared using the 2 test to ANP Bgl1 polymorphism are summarized on determine association with EH. Deviation of the Table 2 . Three Bgl1 genotypes were obtained from study population from Hardy-Weinberg equilibrium the two alleles. The rare allele homozygous genowas assessed by 2 test. Probability values of type (B 1 B 1 ) was the least frequent while the hetero-р0.0500 were regarded as indicating statistical zygous genotype (B 1 B 2 ) was the most frequent in all significance.
three groups. The distribution of the Bgl1 genotypes between the hypertensive and normotensive groups showed no statistically significant difference
Results
(P = 0.3228). However, the power of the study in this Clinical data case to detect a significant association was only 23.88% which was below the desired power The anthropometric data of the hypertensive and normotensive control groups are summarized on у80.00%. Genotype frequencies in the populationbased control group were also similar to those Table 1 . The hypertensive subjects were signifi- (14) 5 (28) 16 (12) 31 (22) 31 (66) 0 (0) 1 2 82 (56) 10 (56) 72 (56) 69 (49) 16 (34) 53 (56) 1 2 44 (30) 3 (16) 41 (32) 41 (29) (10) 2 (11) 13 (10) 27 (19) 27 (57) 0 (0) 1 2 73 (50) 8 (44) 65 (50) 66 (47) 20 (43) 46 (49) 2 2 59 (40) 8 (44) 51 (40) 48 (34) 0 (0) 48 (51) Genotype frequencies are indicated in absolute numbers (percentages). 1 and 2 (genotype column) represent the rare and frequent rare alleles, respectively. n represents the number of subjects. a indicates that there is a statistically significant difference in the genotype frequencies in hypertensives below 45 years vs normotensives below 45 years of age, (P Ͻ 0.05). indicates that there is a statistically significant difference in the genotype frequencies in hypertensives above 45 years of age, (P Ͻ 0.05). Xho1 polymorphism: Two Xho1 alleles (X 1 and X 2 )
were also observed. The smaller 4.1 kb (X 2 ) was also the most frequent allele in all the three groups of hypertensive, normotensive and the population based control group were similar. Distributions of
the Xho1 genotypes (X 1 X 1 ; X 1 X 2 ; X 2 X 2 ) obtained 1 2 40 (47%) 33 (53%) from the two alleles were similar in the hyperten-2 2 38 (45%) 21 (34%) sives and normotensives (Table 2) as well as in the population-based control group (population-based
No statistically significant differences (Bgl1, P = 0.0589; Xho1, P = 0.2142) in the genotype distributions below and above DBP control group data not shown). There was no statisti-(diastolic blood pressure) of 100 mm Hg.
cally significant difference in the distribution of genotypes between hypertensive and normotensive groups (P = 0.1852), although the power of the study in this case to detect significant association was only 34.29% which was also below the desired power of 80.00%.
Discussion
In the normotensives, there was a complete absence of both Bgl1 and Xho1 homozygous freThis study has ascertained the distributions of Bgl1 and Xho1 ANP RFLPs in the Vincentian population quent allele genotypes (B 2 B 2 and X 2 X 2 ) in subjects below 45 years and of the homozygous rare allele studied. Considering the distributions of similar alleles in another black population in a previous genotypes (B 1 B 1 and X 1 X 1 ) in those 45 years old and above (Table 2) .
report, 16 it would appear that the proportions of these alleles are similar within black populations When subjects were stratified according to their ages, the distribution of Bgl1 and Xho1 genotypes regardless of their geographical location, but conserved in proportions which are different in white between hypertensives and normotensives 45 years or above, was statistically significant (Bgl1, populations.
16,19
The allele and genotype frequencies in the general P = 0.0010; Xho1, P = 0.0034). Similarly, the distribution of Bgl1 and Xho1 genotypes for both hyperpopulation as represented by the randomly selected population-based control group, did not differ sigtensives and normotensives below 45 years was also significantly different (Bgl1, P Ͻ 0.0001; Xho1, nificantly from the frequencies observed in either the hypertensive or normotensive subjects, suggest-P Ͻ 0.0001) ( Table 2 ). The 2 test was sufficiently powerful to detect significant differences in the proing that in this population, possession of either the frequent or rare alleles does not predispose to EH. portions of both Bgl1 and Xho1 genotypes when the hypertensive and normotensive groups were stratiThis is consistent with reports from the few previous studies of the ANP locus. 16, 19 Despite the role fied according to age.
Classification of the hypertensives according to of ANP in salt metabolism, BP control, and its specific antagonism of many pressor activities, 11-13 the the severity of EH shown in Table 3 revealed no statistically significant differences between hypertenBgl1 and Xho1 variants of the ANP gene do not appear to generate major defects in BP. This probsives with DBPs above or below 100 mm Hg (Bgl1, P = 0.0589; Xho1, P = 0.2142).
ably indicates that ANP does not produce its actions at a level where malfunction can have the long term field team included Ms S Goodman, Dr R Sharp, Dr T Jones, Dr C Burton and Dr G Crittenden. effects on BP control which is associated with EH.
The ability of this exploratory investigation to affirm the ANP locus as a disease susceptibility locus for a complex trait like EH depends on its con-
